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Evaluation of the Quality Characteristics
of Makgeolli according to the amount of B-Cyclodextrin Input
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Abstract In this study, we have attempted to compare the change in the bitter taste of fermented
makgeolli after treatment with different concentrations of f-Cyclodextrin and a fermentation agent. All
measured alcohol levels were 18 to 20%, which were not significantly related to the quantum of
fermenting agent and A-Cyclodextrin. However, alcohol content decreased with the increasing
concentration of the additives. There was no difference in pH which remained between 4 and 4.3. The
sugar content was found to be more in the koji than in the Nuruk, and as the amount of 8-Cyclodextrin
increased, the sugar content increased. The total acid content was slightly higher in the Koji than in
Nuruk . Among the organic acids, lactic acid content was highest at each concentration of f
-Cyclodextrin. While observing the change in the fragrance component, it was seen that the content of
acetaldehyde in makgeolli was highest when 20,000 ppm A-Cyclodextrin was added. Makgeolli
containing 20,000 ppm pA-Cyclodextrin also showed a significantly high concentration of high-grade
alcohol, and the concentration of high-grade alcohol increased as the amount of A-Cyclodextrin
increased. To identify the degree of change of the bitter taste according to the quantum of A
-Cyclodextrin, a sensory evaluation was carried out. This showed that the bitter taste decreased at 5000
ppm and the decrease was noticeable even at 10,000 ppm.
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Table 1. Comparison between mitsul and deotsul according to the treatment of masking agents

Mitsul Deotsul Total Rate(%)
Division | Rice Water Fer;;zrrlltting Yeast Rice Water Rice Water Water/Rice I;egrerif/nl;llgf
ki L k L ki L %
(kg) (D) ) (® (kg) @ (kg) (9] %) )
Nuruk® 1.25 3.75 400 - 3.75 2.25 5 6 120 8
Koji” - 1.07 750 3.75 4.25 5.94 5 7 140 15

“ Samples to be treated with B-Cyclodextrin
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Ua Fo] A== daFAESR 10719 f714bs
BA517] Y8 AlBE AF 5k 0.2um membrain filter
2 o¥st & HPLC(Waters 2489, UV/Visible
Detector)Z E45Ftt. AHL TSKgel ODS-100
(4.6mmx250mmx  5m, JAPAN)S ARS3SI3ITH
Column oven?] 2%+ 35CE AHsIAL, ol
150mM NaH2PO4 Phosphate buffer pH 2.0& 1.0
n)/minS 2 St B2 AL Table 29 Zth

Table 2. Organic acid analysis conditions

Waters 2489
TSK-GEL ODS 100V(4.6mmi.d. X 250mm,

Column

5m, 12nm)
Temperature 35C
Flow rate 1 ml/min
uv 210, 220 nm
Eluent 150mM NaH2PO4 phosphoric acid
e 2

2.3.6 82

ia F s Acetaldehyde-ﬁ—ﬂ- Ethyl acetate
59 oAEF, 1L fusel oil T 9] B PES
FA e HaRAEL AR 100m00ﬂ SFT 30nE ¥
I heating mantleo|4] 7}&3t} wFAAH SFH
95lE ot FFTE Yol =37/ A& T 7ta3
EUEIHHE ol-&sto] EA5tith. Agilent 7890B
GC System(Agilent 7697A headspace Sampler, Flame
Ionization Detector(FID)Z, ZH-LE HP-INNOWAX
(30m*0.25mm, 0.5um)E ARESIHH &%= Injection-20

1=

HI

0T, Detection-250C &2 A3} 1L, Carrier gass= N2
gasE Iml/mim©2, H2 gas?} Aire 2+ 30ml/min
T} 300ml/miml.& Z&F3ict.
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J9H47) BBolck(3d), 284 YoH2A), we- 1%
A AR B7oke 58 FEHE o|&ste, I=x
AEE 108S o2 sl

2.4 A

2E A 39 wHEsiel sl
SPSS 25.0 program (Statistical Package for Social
Sciences, SPSS Inc., Chicago, IL, USA)E& o]&3dt™
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Table 3. Chemical content according to the amount of f-Cyclodextrin input

B-Cyclodextrin

Division input(ppm) Alcohol(%) Brix pH Total acids(W/V%)

Nuruk 0 ¥18.0 <€12.8 N 4 ©0.476
5,000 °517.4 15,2 4.5 *40.480

10,000 ¥€16.8 *16.8 45 540.456

15,000 “16.8 *17.0 45 40.486

20,000 €16.7 *17.5 44 40,450

Koji 0 ™420.1 *b5.2 ™43 540,628
5,000 420.2 P54 43 40,632

10,000 520.0 b5 4 42 40.564

15.000 *19.8 P56 43 ¥0.654

20,000 *19.9 P58 42 0,642

* © ™ Duncan's multiple range test in sample(depending on the type of Nuruk and Koji respectively),
4 D-NS Duncan’s multiple range test in fermentation (all regardless of Nuruk and Koji)).

s NS Not significant,
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Table 4. Organic acid analysis according to the amount of B-Cyclodextrin input

Division B;i;izi;ﬁ;m O;(Cailéc Formic acid l\giéc Lactic acid Acetic acid Cirtic acid Succinic acid
Nuruk 0 132.18 - - P3972.84 351958 °1089.18 119.12
5,000 - - - ©3313.62 °1157.62 \142201.28 -
10,000 - - - ®3342.40 €1126.54 315.44 -
15,000 - - - *4762.32 #2796.28 508.26 -
20,000 - - - $3560.78 864,94 *#302.48 34799.54
Koji 0 331.94 - - L677.92 b52373.40 605.96 -
5,000 4214 - - 228232 *43348.70 1498.42 -
10,000 - - - 4P228.64 4522.46 1469.94 -
15,000 6.56 - - 3419.80 <1828.28 °894.84 -
20,000 16.06 - - 3103.10 “1716.40 *%1167.14 -

* © ™ Duncan's multiple range test in sample(depending on the type of Nuruk and Koji respectively),
A D'\ ™ Duncan’s multiple range test in fermentation (all regardless of Nuruk and Koji).
= NS: Not significant,

A= HE B-Cyclodextrin®  H7}ekoll AF#glo]
4.2~458 §97 Ao|7t Ut G PxHET £ 5
o] I Ao Y, B-Cyclodextrin® H7}eko]
57}@‘@ FE7t SR AR Utk S4tes

FEHETE 0] tha £ HERATHp.05). Song &
[919] AFNAE 2 AFoALt Zo] g-Cyclodextrin
9] H7lgol F7HeE e A8 24 A4

Aow vepde

ToJA Lactic acid’} 7FF 22 3

Zhte FRt 2108 vehyt
3.3 &7 42 24
9l B-Cyclodextrin

o 14

Zik= Table 40 YeR|ITh = Table 5, 63 Zth. ¢

Table 5. Fragrance content of Nuruk according to the amount of g-Cyclodextrin input

£9] 3% p-Cyclodextrin® 7z} 5rE& H|wA| ZF 35
FFS e,
5,000ppm] A7} FEE A Lot I T2 2 Acetic
acid €0|dtt. §71419] AH9- B-Cyclodextrins &= &

7hgo| mEk RSl Rol7t U= AR BHou F

2elo] g2 u
‘_94—— njotslry] 95t ofZnl B4

F23} B-Cyclodextrin 35 &

A=

the amount of g-Cyclodextrin input

tem(ppm) 0 5,000 10,000 15,000 20,000
Acetaldehyde 3428 ‘31.37 3525 32.57 3833
Acetone “1.08 °1.55 ©2.91 °1.89 .64
Furfural 0.00 0.00 0.00 0.00 0.00
Benzaldehyde €0.00 ®1.36 51.24 ®1.26 .01
Diacetyl ©1.35 2.54 °4.34 5.01 4,98
Esters
Methyl acetate “0.55 °0.56 °0.43 °0.42 0.36
Ethyl acetate °85.93 111.20 °86.27 100.18 *99.83
Isoamyl acetate 3.04 %3.49 3.02 3,19 %3.87
Ethyl caproate 30.80 °0.48 ®0.48 ®0.42 ®0.46
Ethyl caprylate 0.35 °0.84 °0.94 “1.01 °0.99
SEsters 90.67 “116.57 °91.14 ©105.22 ©105.51
Higher alcohols
Methyl alcohol *21.57 19.76 519.28 €18.98 20.09
2-butanol 0.00 0.00 0.00 0.00 0.00
n-propanol 140.48 145.93 ®134.40 142.39 140.66
Isobutanol °286.33 °278.55 *307.37 #300.01 #299.96
n-butanol 671 5,25 *5.95 5.3 .62
Isoamyl alcohol °989.04 954.25 °1043.65 1101.69 1236.47
n-amyl alcohol 0.00 0.00 0.00 0.00 0.00
S Higher alcohols °1,444.13 °1,403.74 "1,510.65 1568.39 *1703.80

@ ¢ ™ Duncan’s multiple range test in row sample.
ns o
Not significant.
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Table 6. Fragrance content of Koji according to the amount of A-Cyclodextrin input

the amount of B-Cyclodextrin input

ftem(ppm) 0 5,000 10,000 15,000 20,000
Acetaldehyde 27.25 53.65 54.12 °44.12 53.39
Acetone 1.27 .01 °1.68 .95 .01
Furfural 0.00 0.00 0.00 0.00 0.00
Benzaldehyde °0.00 1.29 .24 1.26 .24
Diacetyl 3.66 °8.99 *10.63 11.33 “12.10
Esters
Methy! acetate 0.48 °0.60 *0.76 *0.76 0.83
Ethyl acetate "131.21 128.71 °119.86 °116.33 °115.99
Isoamyl acetate 3.31 217.00 ®12.69 ®13.64 15.71
Ethyl caproate °0.54 0.67 €0.31 b0.47 ®0.50
Ethyl caprylate °0.38 °0.84 °0.78 °0.79 °0.81
SEsters °135.92 147.82 "134.4 131.99 "133.84
Higher alcohols
Methyl alcohol 18.12 °0.00 °0.00 °0.00 °0.00
2-butanol 0.00 0.00 0.00 0.00 0.00
n-propanol ©130.43 311.13 314.01 299.63 274.51
Isobutanol 243.06 °348.50 °377.43 %401.23 426.91
n-butanol 4.70 2.78 373 2.99 ®3.86
Isoamyl alcohol 878.28 °956.65 ©1080.12 “1111.01 *1201.99
n-amyl alcohol 0.00 0.00 0.00 0.00 0.00
SHigher alcohols °1,274.59 "1,619.06 °1,775.29 1814.86 1907.27

* © ™ Duncan’s multiple range test in row sample.
ns {onifi
Not significant.
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20,000ppm FUA| 7} = vErsew, A=t 8
~Cyclodextrin =& @glsto] Axg b2} vlw

Al oA ET|S|E °]'Ek°] FEET =74 YEith o
o2 % =9l FFoll WALl B-Cyclodextrin
9] Bio] €&5E 1 557 2ol A2 €5 A
Act. AAEFY A= FEI A= ARTF EFofA
B-Cyclodextring 5,000ppm £ TF2 oA 59
Hog =2 #=X& Ueidlth. 15 43 EFY A¢
= 55 99 2% p-Cyclodextrin® 20,000ppm &
Jgt oA FoFo R MY w2 5L E B3loH
B-Cyclodextrin® o] LS-2E 14 EFEY
L7t 376k FAIE Boith

3.4 s

Table 72 ¥&3 94=9] B-Cyclodextrin £
02 220ko] WslE g Jolry] Y8 TegrtE AAsH
At ¥E3 4= BFE 5000ppmollA £9ke] 7zt
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HA7Fgol 7Hd4E e 9 48 RugAst] ¢
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Table 7. Bitter intensity of Makgeoli according to B-Cyclodextrin input

the amount of g-Cyclodextrin input

Division
0 5,000 10,000 15,000 20,000
Nuruk %4.61 5323 b2.88 b2.81 2.49
Koji %433 339 2.63 .57 2.48

o™ ; - -
Duncan’s multiple range test in row sample.
ns. NS . S
‘Not significant
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